1 2-Category of Double Groupoids 



1.1 Introduction 

Definition 1.1. Let us recall that if A is a :il space, then a double goupoid T> is 




"wrtirnl" ■ »n«l >' IS a s.-l , ,| s.ju.i.r- >v,ll, 11 u ,|. -ll Mil I i" -. . ill' 1..- (as hrsl 

ili Hiinl 1 irpirs.-nlr.] iii nf. I l.y Umavii el al.l . A sun \ ili ho I imI j. ni nt a thin square 

is that of cnnl iiniiais m i]> J I * ■ i j i tin- unit sijiiari' nf I h< ■ nal plain- int.. A" which fart.us 
through a tree" ([lj). 



1.2 Homotopy double groupoid and homotopy 2-groupoid 

allow ..11.- ills.. In ilohllc P. IS a il l . .1 lp. . 1. 1 liitrlliiil I., ill. ..it,-.,] - 1 ■ .1 1] - .'Ms . UlUS. Ill 

the particular riisc ..fa Hailsilultf space A';/, a .Inutile -r. .up. .i.l . , ill.-. 1 tin- . ■ / .- -■ h - .. . .- ./.. ,-j /i/r 
"/A// run In- .Icu.iteil as inlluws 

p%X„) := V. 

is 1 ms.'.I ni- 111 'I"' -'' ( 'iiictn< ■ ii> 'H. ni ' 'f t Inii square Hi; it ^ xt . n< 1^ rhe imrinn nf thin relative 

hom py .is discussed in ref. 1 . One ii"tcs Ii. .wewr .1 si-iuH'-:nil • list i: ict ii >i 1 ln-tweeii a 

li"iii I >}' --;-J 1 -HI" 'i' 1 .iih! Ii' 'Hi' -t- >]>v d- 'U 1. 1'- - ii -up. .i.l .nsl 1 lie I ii .11; I In is. I li<- nisi nidi. 1 1 1 1 -t 

tin - 2-cclls of I In' lx.lin 'l"pv .I -\\\<U - m..il|)Mi, I is I ..I.-.,'. 1 ii] ,..n ;i suit 1 ill j]<:i1 appn .aril t.. the 

notion of thin 3-eul x ■ . whereas the e< instruction <<\ rhc 2-eells nf flu- h< m i< >n ipy 2-l;i« mp< >id 
can be interpreted by means n nebular notion ..f thin :>-oube. "The homotopy double 
groupoid of ii space, and t lie- related h. m i< 'topy 2-^.n nip. .id. are r. instructed directly from 



ill.' '"Ill >lllL!lll.ll .'■ 'lliph'X ; 1.11.1 S" i I h.'V I fell 1,'lill ■ 1. >S<" I'. 'A'' 1 'llli. "t III 

clerical way" (viz. [1]). 



1.3 Defintion of 2-Category of Double Groupoids 

Definition 1.2. Tin- 2-. a t,-. .rv . g- W | NW . ol,j,,i> (.„■ 2-< «■]].-) arc the- .above ili. -.-nils 
P ili.it . lt-fiii<- donlif 'jr. .u|.i.i'l-. anil wlios.- "J-iu- a J >l n -i n - aiv Inn I. I - F 1 n I w a I. mM. 
'A!, aijn .ill D din-ranis i> (alii-il tin- dt'ubU an/upoid .-i-catcuurn . or the .?-iatt ijorif of doahli 

groupoids. 
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